Theoretical investigations on the reaction of monosubstituted tertiary-benzylamine selenols with hydrogen peroxide.
The effects of introducing electron-donating (NH(2), OCH(3), CH(3)) and electron-withdrawing (NO(2), CF(3), CN, F) groups to N,N-dimethylbenzylamine-2-selenol are studied to determine the effect of the selenium electron density on the efficiency of the reduction of hydrogen peroxide. Introducing substituents in the meta and para positions decreases or increases the energy barrier of the reaction in the expected way, due to changes in the electronic environment of the reacting selenium center. Ortho substituents are found to have a greater effect on the electronic environment of the selenium center, which is mitigated by changing the steric environment. Insight into the origins of the substituent effects is obtained through quantum theory of atoms in molecules (QTAIM) and electrostatic potential analysis.